Introduction
The well-known classical Hilbert's double-series inequality can be stated as follows [1, 
where = ( 1 , 2 ) depends on 1 and 2 only.
In recent years, several authors [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] have given considerable attention to Hilbert's double-series inequality together with its integral version, inverse version, and various generalizations. In particular, Pachpatte [11] established an inequality similar to inequality (1) as follows. 
The first aim of this paper is to establish a new inequality similar to Hilbert's type inequality. Our result provides new estimates to this type of inequality.
Theorem 2. Let
> 1 be constants, and 1/ + 1/ = 1. For = 1, 2, let ( , ) be real-valued functions defined for ( , ), where = 1, 2, . . . , ; = 1, 2, . . . , , and let , be natural numbers. Let (0, ) = ( , 0) = 0, and define the operators ∇ 1 , ∇ 2 by
Then,
where
Remark 3. Inequality (4) is just a similar version of the following inequality established by Pachpatte [11] :
On the other hand, let 1 ( 1 , 1 ) and 2 ( 2 , 2 ) change to 1 ( 1 ) and 2 ( 2 ), respectively, and, with appropriate transformation, we have
and (ℎ) is as in (6). This is just a similar version of inequality (2) in Theorem 1. The integral analogue of inequality (1) 
where = ( , ) depends on and only.
In [11] , Pachpatte also established a similar version of inequality (10) as follows. 
Another aim of this paper is to establish a new integral inequality similar to Hilbert's type inequality. 
and (ℎ) is as in (6).
Remark 6. Inequality (13) is just a similar version of the following inequality established by Pachpatte [11] :
This is just a similar version of inequality (11) in Theorem 4.
Proof of Theorems
Proof of Theorem 2. From the hypotheses of Theorem 2, we have
By using Hölder's inequality and noticing the reverse Young's inequality [19] ,
for positive real numbers 1 , 2 and 1/ + 1/ = 1, > 1, where (ℎ) is as in (6) . Hence,
Dividing both sides of (20) by
taking the sum of both sides of (20) over and from 1 to and ( = 1, 2), respectively, and making use of Hölder's inequality, we have
( 1 − 1 + 1)
This completes the proof.
Proof of Theorem 5. From the hypotheses of Theorem 5, we obtain for = 1, 2:
Abstract and Applied Analysis
From (23), Hölder's integral inequality and in view of the reverse Young's inequality (19), we have
Integrating both sides of (24) over and from 1 to and ( = 1, 2), respectively, and by using Hölder's integral inequality, we arrive at 
